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Sa (54) Tlfle; RADIO BASE STATION APPARATUS AND ITS LOOPBACK TEST METHOD 
M (54) |g«(0«$):: IIR«ll|ll!!JBSefe^J:t^-e-a}«f USLBtt^m 
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A...TO EXTERNAL DATA APPARATUS 
2...SEPARAT0R CIRCUIT 
3...TST DATA GENERATOR CIRCUIT 
4...DELAY CIRCUIT 

10...TST DATA COMPARATOR CIRCUIT 

9...SEL CIRCUIT 

8... MULTIPLEXER CIRCUIT 

1... CONTROL CIRCUIT 



21...CHANNEL CIRCUIT 1 

22...CHANNEL CIRCUIT 2 

2n...CHANNEL CIRCUIT n 

5...MULTIPLEXER CIRCUIT 

6...SEL CIRCUIT 

7...ADDER CIRCUIT 

B...TO EXTERNAL RADIO APPARATUS 



S (57) Abstract: A contiol circuit (1) deteimines a transmission power of a test signal in accordance with the number of call connec- 
^ tions of a radio terminal that is call-connected to the apparatus during a loopback test. The determined transmission power (TSTP) 
^ is outputted to channel circuits (21-2n) used for transmission of a loopback test signal. The channel circuits (21-2n) adjust, based on 
O the transmission power (TSTP) fiom the control circuit (I), the transmission power of the test signal. 
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2n) -^Ul*-r-5. ■f-<OTF-^*;U0K (21~2n) "Cli. tlJ^EIK (1) *^ &<D2£«m* T S T P rcS-^l^-CK 
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m B 

WCDMA (Wideband Code Division Multiple Access) fSi^O^^Wj^^MMT 
itilffiSIS^i^ (IS^T. TTRi:Vi'5 : Test Transmitter and Receive 



wo 2004/047337 ^PT/JP2003/014393 

2 

:i<D^'^UTTR^m ^^^um-vit. TTRid^&mm v:^itt^m±^f3i 

STmfim:*;S®JttcbfcJl'&©3l1^li?^J:OTST©S I R (Signal to Inte 
rference K^iiio : ^mm^f^Wm^mnat <D it) 1,rA<D^oiZf3i^o M^im 
mmmn:^^XS6 4<Dt^<DTSTmnmtlCtst (l)=Ctst (6 

4) =-13 8dBm^vftm^(os I R t s t (u.mmnt'f'mm=^mmt(D 

it) 
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SIRtst=Ctst(64)+10Xlog(SF) 

-10Xlog(10"»/'10+10"»»/10+10""VlO+- + 10"«">) 

=-12dB 

^mm^i^l. C 1 (1) =-1 3 8dBm, C t s t (1) =C t s 
t (6 4) =- 1 2 0 dBmtVrcm'^(DS I R 1. S I R t s t tt. 
SIR1=C1 (1) +10X log(SF) -lOX log(10''VlO+10"""VlO) 
=3dB 

SIRtst=Ctst (1) +10X log(SF) -lOX logao^/io+io^^vio) 
=24dB 

iifSi^o ^(Dm^. g^^tf §S I RM-r^cC*3-feTa r g e t S I R=6 dBT 

siRi mmmmm^ii=fW'm=^mmt(Dit) ^aq dSKmrcu^^^ 
^^nmii^<ommmti um < mi? $ nx v^^<o\zmv. tst 



6>n, mm^mii(Dmxmmmm^n'5^mmmmmt^-7.n> \^<Dm^mm 
^^>:^)\,z:t^zm^fionx. mmMm'^'v>^ji^^it-hxi^^m-^nrcLmmm 
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®^#-^i:^#3iWi^^tCDJt (SIR: Signal to Interference Ratio) ?£v i!> 

^x-ij'ici^s^nTVi^ii^tf^;; h\zi!^\:'xmmm^--^(Dmmm^(D^mnti 

(SIR: Signal to Interference Ratio) izm^^^. mmi(^B1^^\zMlyXm 

^fe, :^mm\zM'^^mmmmmmm<omKiM\^mk-:^mit. mmomw^^ 
^m^zmmmt^ i t \z=^mm\zm}:'xwmmis.mm^mf^^wr^^ 
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5 

mmni3^^MT^7.v'y':f\z'o\,^x\t. mmuwuommzj^cxu^m^o) 
mmmij^mm'^'&^T.y'y^'&WLnxh^K. <kD:ft#:e<jJc«-e©i§i#«:^ji: 
LT. mmmm^ kdl^ \zu.mmn(Dmmmti ^^umnm^(Dmmmi] h ^ 
h< i^fcm-^izn^n^^ ummnt=fmm=^mmt<Dit (sir: signal to 

Interference Ratio) ^J?^-f3i< t%m^m^<Dm\zm^'r:bmmmiJ^m^t 
^7.y^^y':f^WLnx%^\i>o 

^Tc. mmnt}^^Mir^:^y^y'f(Dm<DMi^mhvx. v^m^^m:fy^ i e 
(Dm-^. umm^(Dmmni] tvxmi^mm^KDmizmm^M^mm'^n^m 
mm^(Dmmmtf^m\^>^:^^^y::^^Winx%j^<. $>^\^^vmmm^t/^i 

3 2 ^mom^. umm^ommnti h vxmmf^m^ i (Dm\zmmm^ 
^mm-^n^^B^^o^mmntsiz i d b >&m^rcmi3^m^>^:^y^y':f^m.n 

mmti t vxv^mmmn)^ i (omzmmn^^mm-^n^mmm^ommmti^z s 
dB ^Mixrcnti^m^^^:^'Ty':f^Winx%^<. ^^i^^tM^u^f^e 4&s 
±<Dm'^\t. u.^m^(Dmmmti tvx^mf^m^ i <Dmzmmm^^mm-^n 
^mmm^(Dmmnf3izi 8 <iB^ia^r^nti^m^>^:^^^y':^^wtnxh^\r^o 



m 1 i^m^<D—mm<DmmzM-^^mB^Mmmm<Dm^^^-r^t2 ^ ^ 
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mmmowmfsimm 

mn^nx^Ki^ nmznmommmi^t.n^w^x'^^ tst (t/fOMui^i^) 
mzn,. n-2m(^mmsmt.nw^'V'^^o eine.5^^^;niii?&2 i~2n© 

3iMiHig&4> #miiis&5, sELtusse, nmm^i^ ^anii^s. seliiis& 
1111^2 1-2 nicMUT. mm^^^-)vm^<Dmi¥'E-\^ (ji^/TST) 

^-rSfe!*C5^-H«-^S 1 1. SI2, SlS-Snl, Sn2. Sn3, ^ 

Kti^mntJUmomm^^t^X) S I R l-S I Rn (UT^ Ta r g e t S I 
R: Signal to Interference UtioX^mm^^=f^m=BUnat<Dit) fSiaoM 
?^M#*tB:^3bT, =&^^^;H1IK2 1 — 2 n^M?9*r2>. 

«|f^Sm^^ei:tli^i«5Nt©iS-Tftt, -^ICiO^mS I R55>^T a r g e t S I 
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TO#^T 1 2~Tn 2 ^n^it0mV. ^(D^^mm^T 2 

-^tl^m^m^ S 4 \zm^. ^;HeIif& 2 l ~ 2 n jO^ e> <7)Jh d %> b < «t o 

TSTM-^Tl 2'-'Tn2(Dz>t>f)^^l'Z>^mzS. -enSr^DMbM-^T S TD 

2 tbTlin^lHii^7'sai:^f ^mi^^'^^So lnj^liis&7«. ii<z)^Jp5ib^^ 

T s TD 2 ^mmmm^&mm-^nrc±r)mm^^m0^m-^nftmni)m^ 

MM-^R3^#5^^^;HhIS&2 l~2n^#^^IlIl^g|5-e^^o 
^^^;HHli?S2 M^iUlHlliSlJ&^&O^-Hfg^S 1 1~S 1 3tc«evi, ji 
±DTST3^M, TOTSTBM. TDTST^M®'5'^<02:n36^1O©^ 

^^_^R 1 i~Rn 1 ^#ailI!?S8^ffi:^T2»o JhO T S Tjglft^— H©^-n 
Jl, TST5^-:$'^^lEll^3 3«>^e><^TSTfflx— iJ'TSTD 1 <&±Ofi-^tUT 

ntimTSTFixmm^ftumM-^-^. itf;mm^<z)m:f3Ti a^sELiui^e 

lC#^^o ^tc. ^^^-)Vm^2 1X\t. TOTSTmft^-H©^'&'b±t)T 
S Ti'»-^:7:t-V!y hJ&tS)^§J^^^ti±0 T S T^«^- H tmCWji^^T 



wo 2004/047337 VrT/JP2003/0 14393 

8 

T S TD 1 mBnrc7ny'-'$^ T S TD 3 *T S T*'x-i5' JtUsieH^ 1 

-2 n©^i^«^^^;nEi?&2 1 tmmxhX)s z.zL-vommfsiWtmit.mv^'r^o 

Z.(D^^^-JV^m2 1\ZU. SELllIi?&3 1, ^-^{blill^a 2, DLTPClf^y 
b#miiII8S3 3. DL/^y-^iJ^lHlie&S 4, TSTDL/^^-MI?llIg§3 5> S 
EL|1I^3 6, i£milli^3 7. SELIlIi^3 8. T S T^-^fbHIlJS 3 9 . T.ST 
UL/t'7-0mtiIS&4 0. TSTi£miElK4 1> 5SftllfctS:lHll?& 4 2 , ULTPC« 
#lEliS&4 3, ULS I Rm^lilii&4 4. «^IeII^4 5. T S TjJftiSmtHll^ 4 6 > 

i$^T 1 0 0 ^n^itV^—^ 10 1 tUTtH:t»f So 

^Z-ii^mmt-t^o DLTPCb'^y h#filfill^3 3«. SSSaJ^5f5t::^tbT±0 
m'fi«:t»^-hVfS'^^3^>^ (1) TtfS^^:*^ (0) ^^-TDLTPClf^;/ hSr5^ 
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-ij'Ti 0 ijc^a-rs. DL/iy-stmisi!^3 4t*> ^m'r^mmm^(^Tr) 

TSTD 1 ^±r)mmilyX^tbMtb^nrcy:t'-'^y hxn^ifr^o tst 

UL/t'7-WlHl8&4 Tl 0 8STSTP IT^^^nfem^^-rMfifS, 

^(Djg:^T 10 7 StajSOS EL11I?&3 B'NjUift" 

^ffi-r^^^— tfx— iS'^tfilll'^^o ULTPCm-^lHl!^4 3t*> ZL(DR 10 1 
tC'^^tlTVi§^7|cd>e>^IM^n;fc_hDTPCtf^;/ h UL T P C ^M^©D L A 
r;—mnm^3 4^^X^o ULS I Rli^IlI8&4 4«. R10 1®SIR«r*i 
^b. ^(DS I RS0l4'<55*JmiHlS&l*^e»#^^tlfeTa r g e t S I Rl ^ 
Jt^b, ^(DJ^^^DLTPCtbTM^CODLTPCtfry h#aiil^3 3'vM 
-g-r^. DLTPC®@i4tli. m^VtcS IR^^Targe tS IRl«fcJ9;^# 
ttnJir«5fclcMbT± «9 ^TVf ^ C ^ S^Je>D LTPC=Oi:b, 

jiJtb/hS IR(JD:J^)?>VjN$Vii^'&«j8»(CDLTPC=li:t-S. m^lHli?&45«, 

RIO i^±y)m^tvx'f^M^^tircy^-^y hxm^-r^o tstmu, 
ftiiiiiS4 6tt. Rs^Tvm^tvx^ib^ib^nrcy^t'-'^y hxm^wcr^o 

TSTm^lfiIi^4 7t*, RIO 3^T0«^^bT^8e>^8e)e>nfe:7:i— "^^^z b 
T^^b. ^OD^mRl 0 4^SELIlgS4 8JC^«'rS« S E L m 4 8 tA. 
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r)M\^u^ (SAT. JiJ9TSTtvi^) \z^\,^xwim'r^o ±r)TSTm\t. ^ 

'f^^^)vm^2 2um'^Wimzi3i^o 5^^^;nsi8&2 x:t»©-^T 1 1 ttii 
^gb. TSTDi^ff-^-fbbTtKmb, ^(Dm^^sELmmG^zmm-r^o ^ 
omommmtiitTSTP iict^^^o M^nnjsij^sELiHiiE&e'rTi z^m^ 

5=-Y^;nHie&2 2«^^R3^iS5i£m:fej;r/m-^b, ffi^R2 i^sELmsg 

SELI1IK9-T?«R2 l?£R4tbTTST5^-:$'Jt$i5lslKl 0'\ai:tl*rs, 21 
nJCj;^, TSTv^— ^itmm^l OX^itTSTD 3 tR 4 i)^lt1lSf^n. 

i)i—wchrcf)^'st)^<^^^f)^Mmm^ i {cai^^n. z.n\z^ v^^^jvm'^ 2 2 

1^21, 2 3-2 nT^ssb:fe^'&%>iRi^'ra3So 
:k\z. mm^mmmm<Dmmmm\zM'r^m^Mvu,m (ut. tdtst^: 

is*rsa);&tawT*t9, •5^^^;niiK2 1, 2 2 thyr)T sTWimzis.^0 
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TST|5IJ^S^Y^;HhI!^2 1. 2 3--2 nt?^^L/:fe^'&*)lRHi*^^^« 
«s I R^^'T a r g e t s I ^\zu-M.-t^iio'f^m)v-^(Dmm%timmm=ft> 
nxif^^fttb. R 2m^\z^^ti^^mm^Mi)^^(om^u^Mt-Mx^^^ 

^(D^ (1) -e^je)e.n^o 

SIR1=C1 (1) +10X log(SF) -lOX logdCVlO+Ctst) ( 1 ) 

Cl (n) ^n^*nP?^l^l^=n©B#<Z)«^R2lC-^^ns^i^ 

Ctst (n) Jit. TSTM-^TST 

D 2<Dntiu^)v^^vx\^^^o ^Tc. sFu^mii:±m. no \tmmmm^m 

^O^, {i-^«:^Cl (1) «:;fc:#<b}^ttnt^7a:e.7a:Vi. M^^t. Tar 
g e t S I R=S I R=6 dB, NO = -120dBm, SF=2 5 6 ^b> 
C 1 (1) =C t s t (1) th1tm'^> Cl(l)=Ctst(l)=-13 
SdBmmmtfSi^o ^Tc. ^^^)Vmm2 2(Dm±^TSTm^S IR^S I 
Rtst^T^^. S I R t s t =S I R 1 a:;^^, 

6) <Dm^. ^mmmmm±x=^^r^. bfc*«oT. TargetsiR^^ 
n'r^rzmz\t. ^ (i) (om'^tvxs^^z. ^ (2) ic^L/fefi&^!g«i«5i5jci; 
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IZiUM-r^r^^^ ^ (2) (DC 2 (16). C3 (16), CI 6 (16) 



iii^5N#i*^e>m^bfe{s^tcj;§±os iRi«> 'A(o^ (3) T^j«)e»n^o 

SIRl = Cl(16)+10Xlog(SF) 

-loxiogdo^/io+iovio+ctstae)) (3) 

siRi«> ^ (1) <Dmtm\:^\zvm-fn\tf3i^i3i\^^<D'r^ =fmt>m^rc^ 
Tzi-f. ^ (3) (Dmnnijci (16) ^±^<-r^>^-m^^^o z<Dm^^m 
mmm^^<o±y)m^nticm (m=i, 2. le) >&tcm (le) =-1 

3 7dBm@mT. S I Rm= 6 d B JCiDCm'rs. *:^c. ±y)m^mtlCm (1 

l^iiicbT, ^ (4) jc^-rJ;5Jc, C t s t (1 6) t s t (1) <fcO 1 

Ctst(16) = Ctst(l)+1 = -137dBm (4) 

mm\Z\l^^mW(in=3 2. 6 4©®'&e#^§t. CI (n) . Ctst 
(n) JttWsTO^ (5) , ^ (6) om^ZU^o 

CI (32) = -ISSdBm, Ctst (32) = -135dBm (5) 

CI (64) = -120dBm, Ctst (64) = -120dBm (6) 

;i<Dt^. TSTm^m^bc t s t (6 4) i)^. Ctst (1) ^r)^tl^f3ir) 

:^#<?^oTv>^)&t, ctst (64) \tmmmm=Q4<Dm(Dmti'^^^r:i^^ 
TSTm^^z^^m'MmcD^womiz^to. i dBi3i<D'v^uamm\z\tfsi^-f3: 

T s T p 1 \t&,-r<Dm 1 jcs-r^viTig^^n^, 



N= 1 0 X 1 og (1 0""" + 1 0"<'" + ••• + 1 0""'") 



(2) 



[^1] 



T 
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TSTPl 


n<16 


CI (1) 


16^n<32 


CI (D+ldB 


32^n<64 


Cl(l)+3dB 


64^n 


CI (l)+18dB 



±r)TST3tM> TOTSTitM. TO T S T^m<^^WlHli?& 1 6 
^^$n^Sll. SI 2. S13\'im2<D^^fS:mi^^n^o fSi^. TAN 

[^2] 





Sll 


S12 


S12 




Tll-»-T100 


T106-*T12 


R102-^R11 


±DTSTiil{i 


TSTDl-^TlOO 


T106-*T12 


ANY 




ANY 


T107-*T12 


ANY 
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ITOTSTSffi I ANY I ANY |R104-*R11 I 



rij roj ^dl/w-M 

=iilsI1^3 4'\#^So DL/1'7-MIIIiIi^3 4JA. _t|3ULTP Clf^/ hlC^^Vi, 

2^sELiHii^6'\#;^^o ^<Dm(Dmmmttmm\^^ Tsru-LAu-mmm 
T s rmzu. ± v^^zf^y o t s Tmm(Dm^\tmmm^ i -e^^bfc^itm 
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«^lC#e>tlS> U^m^t=fmm^m'mt<Dlt (sir: signal to Interfer 

ence Ratio) ^pt3i< t%mmmm(Dmzm^r^mmmti^m^-r^j:^\z 
bTfej;v>. z.n\z^r). mmmmzmcxmmm^i^^^^^m^^(o'=fwmf)^ 
^tf^m-^xh. u^m^ii)mnv^<D±r)^mm^^z-^^^=f^M> ^^x^m^^ 
m(D=fm\z^^m.mmn<o^m'^it^mm.miizt(wx^ z. t*t-e#, mm^ < sf o 

^^mn. mm^x. ^rtMvu^cDmzmmmmizv^^u-^nx^^^mmm^ 
(Dmmf^mzf^cxumm^ommmij^^^L^^ ^(Dmmmt!^m^mi^u^ 
\zm^^^^^^)^mn<DT s TDL/^^u-mmm^^rcUT s rvi^/^u-mm 
m^^m^'r^^'5\zvrc<Dx. mKimvu.momzm^^^TSTm^tm'^vf- 
iz(D'^W'^mix^. 0,iitffsim^Mvuwi^Mmx^^o 
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m <D m m 

mm^K^m-r^ tt^ K^m<DmmntixmB^UMmmm^mtiv. mmf^ 
xmio't^u^o'f'^^jvmmt. 

mmm^Mvum(Dm\z^mmm\zm'mm-^nx\,^^mm^mommmmz^ 

2. mmmmmt. mt&mmmti^^M^^m. tamv^mmmommizf^cxm 

3. mmmmm^it. mmufikm^(Dmmmij^^^r^n^ ^<Dmmmt!ti.x. 
mv< vrcm^\zni^n^. m^Ufi^mnt=fwm^mit<oit (sir: sign 

al to Interference Ratio) ^pf3i< t^m^^^mm^oyWzm^^^Mmn. 

tt^misit^^h^^WLt'r^M^^iizmWiomm^Mmmmo 
m^Mmm^^^-)vmmzni^xmr)Mvumzm\^^^i^^y'-'$^'&^^'t^ 
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mBmmiQm''^(D^mm^t=fmm'0mmt<Dit (sir: signal to inte 
rference Ratio) mmmmmmzMvxmmmfjo^mm^m^t^m 

mm\Hx\ m^(Dumm^^m Dmvxm^mir^ z.^\z^^ mmmmcommm 
m^<Dummn^^i^mm\Hxm^j^i^xm^mt^ ^t\z^K^ ^mm^<Dm 
mmmmmmmmmx<Dmmmm(Dv^^mm\z}i^^v:^xmnE,umm^(Dmmmi3 

Jt<Dmm^ti\zm':^^n^umm^ommnt}^mmt^:^^y':ft^^x^ 

z. t ^^WLt-r^mmmmmmmoiffT iomvum.:^^o 

7. mmmmmti^^^r^T.y'y':^^^. mtmrnrnwcommi^zji^cxmimum. 

8. mmmmmti^^^-r^7.^yf^t^ ^(Dmmmtitvx. mmmmmm^ 
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tc#e>ns> mmUmm^ii=f^^'^Bmt<Dit (sir*, signal to mterfer 

ence Ratio) {i>f3:< t%mm^mm^(Dmzm:^r^mmmti^m^'r^7. 



9. mmmmnti^^'^'t^T.'Tyzrn.. MiBP^^^wn e^^iKD^-^, 

n^BM-e-^^MM*:* 1 d B •^is&XtzM^-ti Sffl v^^^ Xt^ v ':f^m^^ z. 

z. t ^wwLft^m^m 6 \zmm<Dmm^^mmm(Dm d bi*^::&i*o 
fr^m^m6\zmm(Dmmmmmmm<Dmr)mvmm:^mo 
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